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ABSTRACT 
Empty container handling operations in inland container depots is a major economic 
and environmental problem today due to fossil fuel burning. This research examines 
reuse of braking and reverse energy to reduce fuel cost and environmental impact. 
The research was originated within the domain of electrical regeneration means as 
most of the known regeneration applications are electrical energy related. However 
regeneration by means of hydraulic energy was selected as Linde-II, base- equipment 
to the research is hydraulic based. 
One major innovative step taken in this project is application of discharge pressure of 
the accumulator to suction side of the gear pump. This is a novel concept which have 
not patented yet anywhere in the world. The energy saving potential of the proposed 
reengineering solution is estimated to be 33%. Saving potential of the solution is 
substantial and lucrative. Simulation results were used to validate the reengineering 
solution in terms of power reduction. Actual fuel consumption of the proposed 
solution may defend on the way engine is controlled. Simplicity and low capital cost 
are two positive aspects of the solution. Even though the saving potential was 
impressive, it could not be implemented into a prototype mainly due to non 
availability of suitable gear pumps. Therefore solution is limited to a concept for this 
moment. 
It is essential to have a positive engine control with respect to accumulator action in 
order to obtain optimum possible fuel savings. Whilst the accumulator is charging 
and discharging, there is an effect on lifting and lowering speeds. Variations in 
lowering and lifting speeds due to the proposed solution could affect performance 
related to the users' needs, however it has not been considered within the scope of 
the research. Main research areas precede parallel to this study are: recovery of 
braking energy, development of an engine control algorithm, a study on variations of 
lifting and lowering speed, and a reliability assessment of the proposed reengineering 
solution. 
This concept is novel and can be defined as a green supply chain initiative in which 
outcomes lead to a reduction of green house gas emissions, and also to reduce carbon 
footprint in the shipping industry. 
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